previously shown (Li et al., 1998) , N-terminal-tagged in this process. Because in vitro kinetic analyses revealed that CrmA inhibits caspase-1 and caspase-8 Bcl-x L inhibited cell death induced by truncated Bid very efficiently, it did not prevent Q79-induced cell death most potently (Zhou et al., 1997), with its effects on caspases-3, Ϫ6, and Ϫ7 requiring concentrations sev-( Figure 1E, right panel) . These data suggest that the biochemistry of polyglutamine repeat-induced cell death eral orders of magnitude greater than those effective for caspases-1 and Ϫ8 (rendering caspase-3, Ϫ6, and in HeLa cells is similar to that in primary cultured neurons, thus validating the use of HeLa cells as a model Ϫ7 physiologically irrelevant targets for CrmA), our data implicated caspase-1 or caspase-8 in polyglutamine resystem for further biochemical characterization of this process.
peat-induced cell death. To investigate further the role of caspase-1 in cell death induced by polyglutamine inclusions, we transRequirement of Caspase-8 Activity for Polyglutamine Repeat-Induced Cell Death fected mouse embryonic fibroblasts that lack caspase-1 (caspase-1 Ϫ/Ϫ ) with the Q79 vector. The extent of Q79-The inhibition of polyglutamine repeat-induced cell death by CrmA and zVAD suggested a role for caspases induced cell death in caspase-1 Ϫ/Ϫ cells did not differ significantly from that observed in the corresponding wild-type (caspase-1 ϩ/ϩ ) cells (Figure 2A , left panel), indicating that caspase-1 is not required for polyglutamine-induced cell death. Similarly, the sensitivity of embryonic fibroblasts that lack caspase-2 or caspase-11 to Q79-induced cell death was similar to that of wildtype cells (Figure 2A , left panel), suggesting that these two caspases also do not play a critical role in this process. Furthermore, MCF7 cells, which do not express caspase-3 (Janicke et al., 1998), are equally susceptible to Q79-induced cell death (Figure 2A, middle panel) , suggesting that caspase-3 is also not essential for polyglutamine repeat-induced death. A mutant Jurkat cell line specifically lacking caspase-8 was generated by ethylmethane sulfonate-induced mutagenesis (Juo et al., 1998). We transfected the parental and caspase-8 mutant Jurkat cells with the Q79 construct and determined the percentage of cell death on the basis of propidium iodide uptake. Whereas the wildtype Jurkat cells were sensitive to Q79-induced cell death, the caspase-8 mutant cells were resistant ( Figure  2A , right panel), suggesting caspase-8 is critical for polyglutamine repeat-induced cell death. The role of caspase-8 in polyglutamine-induced cell death was further investigated in Jurkat cells transfected with a construct encoding a dominant-negative mutant of caspase-8 (C360S), in which the cysteine residue from the active site is replaced by serine, which inhibits apoptosis induced by Fas or tumor necrosis factor (Vincenz and Dixit, 1997). Expression of caspase-8 C360S inhibited Q79-induced cell death in the wild-type Jurkat cells but did not further reduce the cell death in caspase-8 mutant Jurkat cells (Figure 2A, right panel) . These results indicate that inhibition of caspase-8 activity, either by a lossof-function mutation or by expression of a dominantnegative mutant, results in inhibition of polyglutamine repeat-induced cell death. In addition, our data suggest that the dominant-negative caspase-8 mutant specifically inhibits caspase-8, since caspase-8 C360S had no effect in caspase-8 mutant cells.
To determine whether polyglutamine-induced death The mechanisms by which Bcl-2, CrmA, and FADD DN inhibit polyglutamine repeat-induced cell death were death.
To investigate whether caspase-8 colocalizes with investigated by first examining the possibility that these Figure 5A ). mental mechanism of caspase activation, other intracelAlthough our data do not distinguish between the lular aggregates with properties similar to those of polyroles of nuclear versus cytoplasmic repeats, we proglutamine inclusions also might be able to recruit and pose that caspase-8 recruitment by such repeats occurs activate caspases and induce cell death. predominantly within the cytoplasm for the following reasons: first, caspase-8 is normally localized in the cytoplasm rather than in nuclei, and second, most sponse, which may initially result in the induction of
pressing Q79, suggesting that Q79 is able to recruit (B) HeLa cells expressing GFP and HA-Q79 (GFP/Q79), GFP-tagged FADD DN. A similar experiment revealed that Bcl-2 was Q79 (Q79-GFP), GFP-tagged FADD DN (GFP-FADD DN), or GFPnot recruited by Q79 (

